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Sill I'll! wii. S. A. it Huiink, ,1. H, (20IG) riii.’niiiiKT 20112 cN|K\li(inn lo Ihc Isks itl'Sl I iiiiK’i''. Smilli Aihlraliii: 
Kud' llslios. iniii\. R. Sur. S. Aii\i. I27(2i, 2(d-270. 2S N‘(nvmbi.'r. ,'*()(M. 

Ki'cl Usli |Si|iuljili>Ms III tlic I.sIl"! Ill Si I riiii(.'jN vvitu \uru:yi;J hy usual ll'Iisiis alniiji lian.swls I'fiiin 5-20 lii 
(li'plli iinil iisL'ra niniic iiri'Si'iiMiics In swdl. Overall mean lieiisiiics of (I. .5 m ' uviv lacoiskd mnoiig 

5 jiroiip.s: (I) mid-ualoi' spedss. mainly plankiivoivs and miicmpliiigv carnivuivv; (2) speeics assoeialed wiili 
>oli bailoms III soayi'asscs; (.1) iVL-r-dvvdliily spcvies, matiiK Ik-miIiil’ tarnivna's and luThivoivs, dial swim 
ivilhiii 1-2 m of die algal canopy. (4| icci'-dwclling species liviny under ihe algal canopy or close lo reer 
.sli'iivliires. and coniprising benthic eainivoies. oniimni'es ami lierbivoics; and l^| eryplic or eii\e-dwelliiig 
s|iecies. niiisils carniuiics oi planklivorc.s The very high abundance of llslies recorded, lernied ihe offshore 
island effcci. is hypoihesiscd lo be due lo high local reef pntdiiciiv ily. a high c.irbon subsidy Irmn die 
surrounding seas, and hw llshing prcssiiiv. .Iiiveniles of some species iccrniled in parhciilar habilals defined bv 
deplh and e.spiisiiic, and abiiiidaiiccs of piis'-jnvcnilcs varied along tloplb and e.>(|>osni'C gradreiils, The pallcrns 
ol dislnlnilion suggesl. in Ihe ease ol'wrasses ami leadierjackets. hubilal pdililloniiig uinniig .similiircii-oeciirriiig 
species, ill die uise td ihe lieiiiiiL' calc, dineieiilial lood iihiiinlanee. and, in Ihe ease of illc sealvTin. a gradioiil 
in lopographic eoinplesily. 

Ki V Wmois: Reef fishes; uriisses; lealher|aekc'ls. sinidicin Aiisiralia; li'opliie llsli uioiips; llsli di.slribiilioit 
paderns; fish ahinidaiiee pallerns; offshore isjainl elleci. 



Infrodiicliun 

.Sliiilliivv icmpcmic reefs arc known lo he highly 
prodnclivo sysloins ycl Iho shiicUiiv. iiiul coiii|iosiliod 
ol fish assemblages are virinally iinknown m Soiitli 
Atislralia. nlihoiigli kiunvlcdgc has iidMinee'd 
elsewhere in soiiihern .\uslraliii on fishes ol shallow 
reefs ( review ed hy Jones cA Andrew l*)dii, Haneil 
|dd5; liiriier ct Norman |ddS; Curley i7 ul 2002) 
The only piiblisheil ncconnis of eouMiil reel fishes In 
Souih Aiisirnlia are ihosc of Kiiiicr (|0H3) and 
Mriinden e/ ul. ( lOSoi wlioeompared two )]sh censiis 
lediiiii|iies III ihe Invcsligiilor Ciroiip of Islaiuls. 

The I ncoiinter 2002 expalition lo Si ritmeis Isles 
111 the easlern (iretii Anslralian Biglii from I0-2o 
Tebruiiry (Robinson or nL 20(fi) gave Odt 
oppoilunily to survey die fishes of lliesc oflshoii: 
islands. ( oasKil reef tlshcs have been heavily 
e.sploiied ill southern .Anslralia lor many deeaile.s by 
s|iearlisher.s (Johnson l9R5a.b) ;ind anglers so dial 
pristine tilnindimees offish arc now rme. The Isles of 
Si I'laneis are very liglilly fislied by one or two 
Hshers from CedLina. imd die fish as.sonibliiges. like' 
tho.se of die Inve'stigaior Gimip. niay be eonsideivil 
lepiesenUdive of nalural assemblages tmee common 
on mainland coasts. 
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ll is known (hai wnier movemciii and depth 
gradients inlliienee ihe eomposiiion of reef bsh 
a.ssemhiages as well ns nmcrophyie eomimmiiies 
(Shepherd it Womersley |97ii) in which llsli reside 
and reerud (.lones I9SS; Jenkins A W heiKley I9<)8). 
The piiipose of lliis study was lo t|iianiilv ihe 
ahiindanee and size sirueiiiiv iif reef (Ishcs iiloltg 
deptli and water movement gradienls in a relatively 
pristine ein ironmeni, and so gain insigliis into 
juvenile luibilais. aiul tibiintlanees of adiills on 
eoiisliil reefs aroiiiui offshore islands Seeiiiiilary 
purposes were lo gallier tiala for fuliire regional 
eeosyslem modelling, and for the seleelion of marine 
reserves in T\uyis .Arehipelago, 

Melliuds 

Ihe Isles id' St I raneis are e.sposal lo strong 
pa'vailing soulh-weslerly swell a.s well as seii.s (i'om 
the .soiith-oiist geneniied hy sirong soiilh-easlerly 
winds during ihe laie siiinmer (Shepheitl & 
Womersley I97fi) The annual sea surface 
lemporaltire laiige is faun M 20'T' vvdii cooler 
Indtom waters during upwelling periods, l.ighi 
pciielralion is generally high ami corresponds lo dial 
for lype 11 oeeiime waler of .lerltiv IldfiS) (see 
Iiirner it f heshire 200 ’G. 

Rocky siibsiriiiiim is of moderale lo .siecpiy sloping 
gianiiie rock oi rhyolile i Robinson i i u! 1990; Terris 
200.3 h eomprlsing jointed blocks I S ni in si/e, 
t'lirming belween aiul udclei (held numerous ereviees 
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Mt;. I . Miip I'l llic Isles ol Si Inmcis showiuu the Inciilion of shes sainpletl (•) w illi ex|iiisiirc iiiilox vnliie in tusiekets. 



aiul occasional ca\cs. Calcnrcoiis siibsiraUi, 
comprising coniimious or IVaclurctl aooluiniie recl'to 
5 m deep, occur on ihc soiilliern shores of I’elrol 
Ha\ and on ihc mirth side of rreeling Island and 
pnnide a topogiaphieally complex hahilat 
(VVoTnei>>ley & Haldock 200.1). (ienerally, rocky 
hotlom meets the sand at about Id m depth on 
sheltered shores, incroastng to 2.S .10 m on fully 

exposed coasts. Overall. lopograplne comple.xttc. 
while it varied on a small .settle, at the scale of 
sampling in this study (100 200 ni) varied little 

between sites, but declined somewhat with depth as 
block and boulder sizes decreased. 

Di\c sites were classified subjcelivciy aecording to 
exposure to swell and given an exposure index (II) 
ranging from 0 d to encompass the range ol w ater 
inovcmcnt from e.xtrenie .shellct to extreme exposure 
to southwest swell (modified IVom the classilicatory 
procedure of Haneii a nl. 2001 ) In all. 17 sties were 
selected to cover the full M range |0 4) from depths 
of 5 20 m at 5 in liepth intervals. Dives were within 

' \ tlwanc, K S. 1 S 2 liaKcr. .1. L . { I ')'/')) M;iriiK hk-ril.t^c values vi| ihv; 
Si I uinos [^lcs ;ihtl linvshiialor l\lcs. Sonlli .Au-slralia. SAkUl 
{ inal icpon U> AuMjalian llonlaiik- rommissiiui. "ft p - rti»i»ivs 



i (rjrcly 2) m uf the nomiiiMtocI depths However, 
prevailing swell and snntherly winds largely 
I'eslrietcd dive sites to those with a iiorilierly aspeei, 
and in con.seciiienee resinelcd the statistical aitfilyscs 
possible. 

We used the siaiulard xisnal census method 
(Barren lV; Biixion 2002 ( to estimate the size and 
intmber of fish of all speeies ohseixed other ihtiit 
small cryptic species. The diver swam with a reel and 
.11) m line on a given depth oonlotir, and recorded all 
fish w ithin a 5 in swathe to a lieiglti of about 3 ni in 
the water eolumn. Ihe diver .swam nboiil I m above 
the algal canopy at a constant speed and did itoi 
allcinpl to search for small (• 10 cm) eiyplie speeies 
tiiidef Ibe ideal canopy, bnl did record jiivcniles of 

Tvm I I. Dhlriluiliiin o) coisuw.s on tlnplli ciiul e.vpinmv 
iiiilfx prtiilH‘ii(\ Exposurv niiKC /roiii 0 -1 ovi'l'ti 



ijnplli n III fro /'mm .> JO in. 



Depth (ml 


(1 


r xposurc 
1 


InJc.x 




4 


5 


3 


s 


3 




4 


If) 


5 


6 




4 


4 


l.s 


- 


- 


3 


T 


- 


2fl 


- 


- 


1 


3 


5 




KI RI- HSUr sOFSTt-RANUS ISI I'.S 



rt 




’ Sflu-muta' ili.'i"r:ii|) i'I'|Ik-'.)Vi|i:iI nry;iin/;itntii iirio.'l 
ll.'ilic'- in iIk’ uyici ■.•oliiiiin. iihhih I is |scliign,- oi inisl- 
u.ilsT siKviL’s. ( Iroiij) 2 IS spcds's living in svagniss oi I'li 
svli hoilnins. (innip is species vvilli reslneleil range cii 
K'eky sLihsiraia Ihji swim wiiliin I m nl'ilie aleiil eam'pv. 
(irinipJ is species wiih liiCiilisL'il riingeilui live iinJei ilic 
iilgal eiiiiiipy. ( lump s is cl'v pile- speeies In mg in eiives in 
eiev ices. See levi liii liinlierilelnils 



larger species seen iii ereviees anil eaves vs ilhiii Ihe 
iiren envercil liy ihc swathe. I stimaies nl’ Irsli sj/es 
vveie leenrileil in 5 ein si/e classes lo 40 eiii si/e, 
then 111 Ihe si/e classes 4(1 sO eni sti TOemand 

70 cm. (In llie Iasi grniip we esiimaleil ihe si/e ol' 
e.ieli I'ish). Divers were previnii.sly iraineil .anti 
e.sperleiieeil in iiiitleivv aier llsli siiivevs. I heiv weie 
2 4 replicale eensiises per sile al each availahle 

depth inleiviil. tis leeun intended hv Uiandeii ci til 
I l4S(i), eseepi when divers were resirieied hy div ing 
lime limits. Underwailer visihiliiy vvas usnallv lo 
I 5 111 . hill during Jay s orniiideraie swell w ilh a Invver 
viMbiliiy ul' S III wc eniidiieted eciisiiscs in I’eiic! 
Uay al 5 10 in dcpili. In all, 51 Iranseels. each 

cm ei inu 2.50 m', were iKme m ihe 1 1 sites s|n iw n in 
Kig I, disiriluiieil .ininng Ihe depihs and Ids shown 
in V.ihIo I 

■Imeniles nl snnie species, nuiahly the lahrids 
yXiiiiikihim k'lr/vin. \ii\livhilirii\ iikiailalns. and 
Ojilii/uilinolepix liiiailuiiis). western mlina. 

( 'l)t‘li)u>n<>i>x riirii)xn\. and .sealy fin, I'liniiii vii loriiii’. 
weie nniilenilelv einmmiii in some eensiises. We 
iisetl I lie 0 10 can si/e class as an Hides ol llieiv 

nbniid.niee, eseepi lor hliie groper, .■ItikkroJiix 
fjiiiilt/ii, where we used the U 20 eni size el.iss Tor 
iiiveiiiles and the 20 00 em si/e class Itn siih-adiilis 
(aflei (iillantleis IdO"). I'he habilais ul' juveniles, 
where abiindaiil, were deinied in lornis iirioeaiioii on 
ihe dcpili-l.l guitlieilt. 

Ahiiiidaiiees td' 10 silo-allaelied species wilh 

40"'i. oeenirenee in iianseeis were esiimiiied llir 



eorrelalioiis wiOi depili (0 species) anil II ( "' 
sjieeie.s) I'tir ilnee species ol' lahrids wiOi 
nniogenetie sliil'is in hahiiai we esainliied paneiai'. 
for small and large si/.e classes sejMialely. 
C'Direlalioiis were alsu esaiiinied belwecii |l) Ihe 
ahiindaiice of heniiig eale. <>ita\ ryuniink'Uix. and 
hioinas.', ol iis prererred Inod, /'( Uniiiu, using 
hioinass data rrom Shepheal & W'omersley (I'Dh) 
and I dyvane t'i llaker I IhVO)', and |2) ilic change in 
the SOS ratio nl'lhe binc-ihroaled wrasse. V. k'irk ik. 
with depth. This wrasse is a proiogynoiis 
heiamiplti'otlile (Sliephocil A. t. larkson 2ool ; Smilh e,’ 
III. 200.') iind rcaelies sexual inalniny as a I'emiile 
Crom I } 2o cm (.Smith cr o/. 200.V G. J I dgar pet's 
eomin.). Assuiiinig sesiial inaiuniy ai 13 eni, we 
ealenl.ited romnleimalc sex tatios lor etieli lianscet. 
and e.saminetl Ihc deelino in the sex riiiio with depth 
In all. '20 eoiTclations were ealeulaied. so. by elianee 
alone, one is expeeieil lo be signilieaiu al P- 0.05 
Levels orsignincaiiee at P-- 0.01 should iheicToic he 
tieccpied with eanliitn 

(.'orielutioiis ol' species* ahiiiukinees with depth, a 
eiiniiiiiiiiiis' viiviiihle. were losied with par.'imctrie 
lesls, anti eoiTelalioiis with h.l, mea.siiretl tni an 
nrilin;il .scale, and vviih sex rtilios. vtere lesied with 
the I’earsuii lanic non-parameirie lest ((.'onovei 

lost) I 

Inl'tii Illation mi lil'e habit was based on mit 
observations, and nniiienel.'ilnre ami tliei of ilslies 
were vaiionsly eMrtieled Irt'iii ihe piihheaiions tit 
I'dgar (7 III. (I').S2): (ioiiion t'l iil (1404); htlgar 
(I‘m7); lliiteliins & Swainshm {|0'.)4|; .Anilrcv' 

( 1004) and Kiiiler (2IM)0) 

kt'SIlllS 

Sinii'liiiy u/ 1 i\li i\.wiiiNiti’,i'\ 

We iceog.ilised five ecological groups ni lish (er, 

I laimcliii I OSS) aeeonliiig lo life linltii and be'hav iour 
(I'ig. 2i; 

Group I. pel.igie or mid-wtiiei speeics llial raiige 
vvidcly and swim aliuve ivcl hahiuits. iisually in 
seliiinls. or small groups. They are manily 
pliinktiv otes and iiuieropliage eaiiiivtnes. 

Group 2; speeie.s that live and I'eed among, 
seagnisses or on sandy bottom, lull neoilsionally visii 
atijaeeni lecl" habilais. They are Plainly heiilliie 
eaniivores. 

kii'otip 3; tlemersal reerdwedling species Ihat swim 
w iiltin - 1 2 111 ol'tlie tilgal eanopy Fliev are heiiihie 

eamnorcs. oinmvtires anti herhivores usually vvilli 
home Hinges lhai exiend over lens of meires leg 
vvrtissesi lo kilonielres te.g /ehra tlsli, U'tnIUi 
zebra). 

Group 4: reer-dwclhiig speeie.s living under tin 
iilgiil eaiiopy or close to reel’ siriieuiies wall some 
leliet. and iisutillv having small home ranges or 
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I ig. I viiglh-lVcciiioiwy ilislri lull ions oCconinionci' reol Hshes. I);n;i comhincd lor nil sites unless oihen\ise nulieuleil. 

n: hliie groper: b: bliie-ilifouied wrasse eombined claia foi ilepili ^ lOni. I If) ; ami 5 ml I 1 4 .slimvnig leeiriilmeiu 

fs'gions; c; hlue-lliroaled wrasse - eomhined data for ix-maininii sites at 10 20 m and I I ? 4. d seiialor wrasse, 

e: hlaek-spoticd wrasse - combined data for lO 20 ni. I-'I 0-2 sluiwing reeriiilmeni regions: f: blaek-spolled wrasse 
amibined data for silcs at odis'i depilis and I'l g: rosy wnisse It' maoti wrasse eombined data for all sues 5 1? ni 

depili showing reeiiiilinenl regiuiis; i: maon wrasse eoinbttierl data On all sites at 20 111 ileplli: j: yelk>w sli'iped 
Icalberjaeket; k lini'sesliiie leallierjaekei: I western talma, iii: herring eale; ii: magpie )xnch combined data for high 
density sites i.e. 5 - 10 in, I’l I. n: magpie pereli eornbiiied data lot all depths at 111 2 4; p. Noarltittg.l htdallsh (grey) 

and soiilbein hidalish (blnek i; ip moonlighter; r; zebra lish 
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r \H1 1 2. I.l\l III s/h cics ivi iii'ili'il ill I ciiMi.sc\ tiiriinliin’ In k ntii};ii liI ^niiii> Wo/// ilvii.^iiy in occuiiiL’il irillV-.ed.s /v ^ivcii 
/nr aifli v/ziv/'/’v in iiiiiiihcrs.->ll /// • iiihI iih'iiii \i'f in <•/// "ir /). . . is ihr |l|•lv^■nlulx of all irtinsciis in which the spccis-s 
WHS nninlcil. !'T is IccJiiia iv/’c. ( caniiraiv: /•’ /ihiiihiiron': <> anmivaic: HI' hi’iiilm ciinmniv: ll-hcrhisniv. 
ii\/!ii\wx‘ iiii/i V HI. — slaililniil crmi 0\ cnill im nii ileus ilics Jar cm li •jnniii /nr all iranst f ls arc pin'll in hohl 
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Bliie-linetl leaiheriaekel 


Mclhilirliiii \uilii 


II 


0 


1 


22 


1 4 


Bouyli leallieiiaekel 


St -iihiiiii lil/iys f;r, iiiiik mis 


O 


1 


0 


>7 <1 


14 


Deueil's lentliei piekel 


Tlitiiiiniii'iniiis tli'pciii 


IK' 


0 


1 


17.5 


1,4 


liiollibnish lealhcijneket 


Icaiilhiitnlcrcs viilipcr 


IK' 


1 


0 


22,5 


1,4 


Blue-tiilleil Icatlierjackel 


I'iiihiihi'lilhvs cviiiuiiira 


IK’ 


0 


*1 


2.5,0 |2.0) 


1.4 


U’estern inlimi 


( lu liiii’imps t 'liriiisih 


IK 


1 S (0.21 


2.1 (0.2) 


1*3.2 (1.0) 


3().Z 


Vkesieni looiluller 
Metin eleliMly 43.1 
Cirimp 4 


\ctfh ptts uhhijNu.s 


II 


2,0 (0) 


3 N (15) 


14.2 (0.6) 


II..3 


1 lerniu' enle 


(hht\ r\suhuui.-/its‘ 


II 


3 S (05) 


3 4 (0 5) 


27.2(0.5) 


71.7 


Seualor w rasse 


I'irlitahnis (u(l -luvius 


BC 


2 2(0.3) 


.3 1 (0,4) 


24 2(0.6) 


(i4 2 


k’ieUiriaU sealvlui 


I'jrttni \'h hu iih- 


II 


2 3 (0.3) 


2 2(0,3) 


22.11 (0.6) 


(lO.O 


\ltn>nliiihlLT 


Ti/ih/nn \rs/it\i 


IK 


> 5 (0.7) 


.3 N (0.(v) 


14 1 (0.5) 


75,5 


Kiiiiihiiw ciilc 


< )t/u\ ifi rttftlihis 


BC 


1 5 (0.5) 


0 


r,5 (2.*)) 


t.X 


Siinkeskiii wnisse 


Fuprlrii luhvs uu\^n\l}pr\ 


BC 


1 7 (0.3) 


0 


I5.X(1..3) 


5,7 


Hlaek-spoHerl wrasse 


Aiislhikilirtis iitiiaikiliis 


BC 


ll.l (2.0) 


,3.010.7) 


1.5.7 (0.4) 


5|l.‘) 


Shaw 's cow llsli 


Arnciiiiii iinriiii 


BC 


2.0 (0) 


1.0(0) 


12.5 


5.7 


l.oiiii-riiveil weeil wbiiinp 


Si/ilitiiiti.Kiiiiiliih niiliiiiiis 


BC 


2.0 (II) 


0 


7.5 


1.4 


Weed wiiiliiHi 


link 110 sivnkiscliitii 


IK 


0 




5.0 (0,S) 


1.4 


I’eiieil weed whiting 
.Mean ilensiiy 1 3. .3 
(irmip 5 


Sipht iiiiipinillni V />( 'ill liiiiici 


HC 


1.0(0) 


23,0(17.0) 


It.I.II (0.4) 


5.7 


( tr.inge-lineil bnllseve 


I'flllpllll is sp, 


( 


1 


0 


12 5 


1.4 


CoinnK'n biillseye 


I'vmpln rh otultii tulimn 


C 


.t.ll (0,(ii 


),0 (0) 


I3.S(0.7) 


7/1 


Somhorn hiilallsh 


Irni liiiiii/'s 1 iiiiiliniiii tikiiiis 


1’ 


(.4.1)1 17.4) 


70.0(21.2) 


10.7(0.1 1 


2(1.4 


No.irlung.'i hiihirish 
Me.iii densilv 34.1 


Iriii liiiiiips noiii'liiiipiir 


1’ 


25,0 (25.0) 


S5.0(22,.3) 


X.2 O.kl) 


26,4 



rolnl clci>Mt> 125.3 




274 



S. A. SHt.PHi:RD & ,1. B BROOK 



(a) .luvenile bliic-lliroatcd wrasse (5in depth) 



(b) Juvenile black-spotted wrasse (5m depth) 
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Mean density of bluo-throatod wrasse 




I Ij^ A |)lol tloiiily nf ilio lillie-iliioiikd \U:isko 

\ (miiiil>LTs,2^ii III 'm > cli'pili inn iinil l-spumik' 

iHilox. Zoro vuliies iiii.lii;:i(t.‘ ciilici iliui nn Mimpli.''' i\>.'ii' 
Plku'll (II I HI l> III ik'pllll III' lIU'.-iC iL'plIl I I 
I umliiiulioiix uviv ab>ciii 1 1 I ') I n lx in in iloplti). 

Ici'niork's i.'.'iK'iiiiiiii' f'mni (i few in icns ol nidrex 
Nicy (.•nmprisc hcrl'ii\ iiivx. hL'iillm. L'iiiiiivnics iiikI 
nmnivorcx 

(Iniiip 5; cry'pin.' tir Liivc-ilwdliiiii spcucs. udivc 
mniiily iii niehl. They tiiv plankiiuires or carni\ ure\ 
'1 lie 55 I'lsh speeies lecorcled hy us iiii ihe iriiMseds 
iiiv lisfed hy jiropp in Ttihle 2 in .ipproKimiiie on.lerol 
(leerenMiig Hsti .si/,e with datii on iiienii Ueilsiliex in 
oeeiipieit Iruiiseets nn sheltered (M t) 2) und 
exposed (LI 3 4l eonsls. and mean si/es and 
pereeiiuijie oroeeupieil lianseel.s. I eiH'lh-lrei|iieney 
dislriluilions. in miDic eases agyivgatod lor p.iriicpl.ir 
depths tiiul Ids. ol Ihe eominoner speeies me shown 
ill l ig. .V Only luo speeies with .s|)"i, oeeLirrenee in 
Irtiiisevis, ihe hhie-lhronled and Ihe hlaek-spolted 
w lasses. ,V. icii'hiis and I showed a 

signirieani dilTerenee in overall density on Ihe 
exposure gradient ( lahle 2). 

riie overall mean density of llslies was 12.5.1 pei 
2.50 nr. (i.e. --I).5 ni ). of whieli 45'''o eompiise'd 
tiroiips 1 and 4, the bentiue leeders, and 4h.7‘’n 
(irimps 1 and 5. whieli teed in ihe water ailtiiiin. 
I lerhiv oiiuis .speeies (exeliidiiig leailiei piekeis. 
which may browse small armmnts ol'algaei, a subset 
of (troops .1 and 4. eomprised K .1".,, oi' die (otnl 
niimlvi ol llshes ( Table 2). 

./an '/aViw 

.liiveniles of a lew speeies app.ireiitly reemile.l 
imlo near-shore reels and were limml in lestrieted 
parts oT the deptli-U erailienl. 

Hltie groper itiveniles (■■2o em), .1. goa/./d. were 
lew- anil seen only ;il 5 in deplli (ineaii den->ily 0.2S 
s.e. 0.4S). Ulue-lliroaled wrasse juveniles. ,\, 
aara/ts, were restrieied io depths of 5 m or less, 
exeepl til sheltered sites (( I II 2) where they' were 
also abundant at 10 m depih (log. .ib). At .5in depili 



iheir abiiiKlanee deeliiied signilleanlly (p 0.07. 
p 0.005) willi increasing exposure (logs 1e. 4a). In 
contrast. Jtivemlcs ol' the black -spin led wrasse, .1 
iiiiu a/o/a.v. were lare at exposed sites I T I 4) ( log. 
If), and ai sheltered sites |l.l I) 2) increased 
sigmneanily (r-|i.47; P' 0.0.5) in density with 
increasing depth il'ig.s le. 4hi. The itivenile maon 
wrasse. O. liiu'iiluliis. was palehy. and tilinost 
entirely restricted to III 20 ni tieplli ,il Tl .1 with a 
mean ilensiiy ol O.Xd (s.e. 0..14) llog. .lli). .luvciiiles 
of the magpie perch. ( lagr/'/i.'v (l■■|g _1o). scnaior 
wrasse. hilichtvhi^ (log. .h1). and scaly Ijn. /! 
vuiiiiiiic were only round in deplhs ol 5 m or less. 
whcietiN luvcnilcs of Ihe moonliglilci, 7. 
w v/.M( a//i/(a (I ig. u|). were seen itiily ai 10 m depth 
al Tl 0 .1. tind invcnlles iil'llic wcslcin talnia. C, 

riirii>Mi\. only ai 1.5 20 m at I I ‘ 2 (Fig. .11). 

Juvenile magpie perch, t '. :ind harhci 

perch, ( I'lisiij'. were lew and rarely seen. 

I'lisl-jitVi lilies iiikI . hlllll\ 

Cim Ill’s I. 2 ih I ,MiH Amo-w \ ii i< sriiiis. sands 

IKH inxi M'H II s) 

Th c commun spccic.s. sea sweep, .V. Myiitfiiiinh. 
and barber pereh. ( ni\ur. were seen m small Io 
large groups ;it till depths and expiisnies. A low 
speeies .showeil aiiptirent preTerences litr partieulnr 
exposures. I has, silvci li'csallyi /I ilt’iiUw. and 
biilicrny perch, ( k‘iiuli//ik'ru. wcie seen only al 
reduced watei mosement.s. either on sliellcred eoasts 
or tieep (20 m) on e.sposed eotisis; Ivui Itirge seliools 
(mean ^i/c loO) in Petrel Hay accounted lor ihe high 
densities al I I 2 (Ttihle 2). I he loiig-llniieil pike. 
n hivmi. oeeiirred onlv on exposed shores (Tl - 
1 4). 

Old wives. /:'. aniHiiik-, were in low abuntlanee at 
all depths and exposures (mean density O.S s.e. 0.2). 
exeepl Un live seliools (mean si/e .12.. 1 s.e. 3.4) at 10 

ISm.l-l 0 -. 1 . 

I wo speeies Were seen only in restrieied 
geographic loealioiis, Ihe ludenek, (/. //vtVM/'/i/o/o. 
t'lT western SI 1 niiieis I. tind the blue iiioivvoiig. A. 
uik'iicii'iiiH’^i. in eastern Peliel Bay. ( >iher species 
weie loo uiieiiininon to draw tmy iiirereiiees tiboiii 
iheir disiribtiiion patterns 

( iiu Il'f .1 ('MSI IV 1 -I VMU'S. hi I I -DWI I l.(N(t Sl'| i. II S) 

Keel' habiliils al Ihe study sites were domiiialed by 
species in ibis group. Some home-ranging speeies 
(itdgar c( it/. 10S2. Barrett 1005) tended to oeetii at 
tiniform ilensiiies at all exjiosurcs I vtiinples were’ 
the sealyTin. /' ea rm uw. herring eale. ( > i wihmu'ln-i 
(Fig. -1m). and wesieiit (alma, ( , ra/'/ovi' (Fig, .1 I). 
whieli all typietilly oeeiirred m pairs. Tlie abuiidaiiee 
ol‘ the blue groper I ytiiihlii iha. .Iti), ehanged w ilh 
depih bill lira exposure. While siib-adiills (20 00 

cm) iieeuiivd tit all depths ainl exposures tmean 
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(li'iisiiy U.5 s.L' (l.l ), ilu.' iloiisily oi'iiilults ( -(iU cm) 
iiicrciiscil M”iii ric;iiilly (r 0.45; I’ with 

incroiNinii cluplh (I iu. 4c); moiin .ulull dcii'.ilv w:i!> 
O.S (s.c. (I. I ), 

The iibuntiiMicc i4' l 1 l>'^l-|ll^onik■ ( -in cm) hliic- 
lli)'u;ilcd wiussc, V, iL'irictis. Ilic most iihimclnnl 
^pa'lc•^ recoRiccl. ilcclincil .sijinillciiniK (r 0.45; 
I’ 0.001) wiOi depth 5) ill iill exposures. The 
moiin reniiilcmiile .sex miio declined siynirieJimly 
(r 0.4<SO; p il,00()l) IVom 12.2; I ul 's m depth lo 
I III 20 m. 

I’osi-iiivenile niiiori svrtisse. (), liiii'olitnis (l ie. 51). 
wove .ilHindiint only .i) 20 ni Jcpili. Here nio.iii 
density per Irtiiiseel wits K.7 Is.e. I, .5) eoiripiired O.fi 
(.s.e 0 2) tit .ill other depths d ig. 5h): the tlilTeieiKe 
was signifieiint (t 5.'-) P- 0.00 1 ). ( )iher w rasses weiv 
iittcomtmin or restricted geoer.iphietillv or in rlepili 
I he wra.sses, pretty polly. />. iinrii/ifiai ii,\. hrown- 
spotted WfiLssc. .V. fhiriltn. ami ro.sy wras.se. /’ 
jiftilhit ami the serriiind. western witTali. I 
w I ivi/io. (except t’nr a single record ill 5 m ai I I 4). 
weiv only seen on reel' iie;ir the siiiul line, :ind the 
sniikeskiii wr.isse, i//tgn.\r/pcA unly in shnllow 
waiei i ll) 111 ) at I reeline I. 

rile magpie perch. ( r/te/v/>i. x (I 'lg. .In.o), wiis in 
low ahiindaliee ( itieail deiisits 1 ,11 s.e. 0.4) ill exlreiiie 
shelter ( I; I 0). hut euininon elsewhere. I he species 
showed it anions reversiii” pnlterii ol .ibtiiiilaiice in 
leliiiirm lo exposure at I I I 4. At shallow depths 
(•- 111 mi deiisiO' ilcelilietl sigiiirretmily (p n.MII; 
P O.fiOOl) with inereasing expo.sure. bid in deeper 
Wider ( 1.5 20 m) incren.seil sjeitiricoinlly (p-0.'i5X; 

P 11005) with dierenMiie exposure (Tig. Id). The 
Ovo most codiidoii lerilherjaekcis. yelhws-slri|'ed 
leallieriiickel. .1/. lhi\iihitc‘oluhi (Tty .^jl, and 
horseshoe leailicrjaekei. M hiii/'ik'n'/ih (Tig. .>k) 
Ol etirred :d till tieptits and expiisures. and nsnallv in 
pairs. 1 he Ibnner was raie lU exireme sheller (l.l I)) 
/ind below 10 111 depdi (ineiiii densiiy 0.7 .s.e, 0-5 1. bid 
idmmliiill elsew lieie (mean density 4.4 s.e. I). ,') The 
lartei' was rare in extreme exposure H I 4) but 
emnmon elseivhere. The ilnril-mosi eoniinon 
leaihei;iaekei. siiirs and stripe's Icaiheijaeket, W. 

was resiric'ic'd to strong cxposiiic iT.I 5 
I ) vil cr 1 0 III ilcpili. except lot one siellling elsewhere. 
I he dusky moiw ong, II was seen only in 

Petrel Hay, and eoiwersely, the w'csierii Tootbiiller. \ 
nhliiiims. was almost entirely ivslneled to exposed 
eoasts (I I 5). The /ehrii lish. (/. n /i/v). (Tig. 5i i 
Wiis iilniosl oninipreseid in low numbers inieaii 
deltsily per iniilsoel < I s.e 0 5) exi epi loi two larye 
•schools (mean si/e "^O) at ,s m deplli al IT 4. The 
siHcr tlniininei, K wJikyuhks, oeeuired al all 
ik'|ilhs and exposure.s in small to large groups. 

(iittn !■ 4 (I sjiirg-i \\i ifi Ri ri-i lU i 1 1 ra, srs t ii sj 

I he hlaek-spolicd wra.sse I ilMr 'e.T). 



was 111 low den.sity ,d .ill depths and exposures (mcsiii 
tiensity O.b .s.e. 0.5), exeepl al II 0 2 .d 10 20 

in where mean i.lensiiies (7 5. s e. I 7) wete 
.signilieanily liighei II 15; I’ OllOll I lie .vciudor 
wnisse. I' hituhivnis (I ig. .Tdt, was .solilaiy or ni 
pairs, and (he moon lighter. '/' vr.v/ovi luinm (Tig .'c|), 
was usually in small groups: iieiihcr showcti ans 
palierii along depth or ex'posiire gradicnis 

SiiilyTin. f' luiiiriiu-. and herring cdle. o 
i\’iiH(iiiiL‘lus (Tig. 5m), were most iibtmd.inl at 5 m 
deplh <diii boll) ileclinetl signitlainilv (r 0 52; 
f' (1.05 111 each ease) with depth (Fig. 4e.T) The 
.ibiindiiiicc; of heiring calc. (l < ]iiniiiiirhk\, w,is 
sigmlieaidly eoirelaled wilh /.i/i/mmr bioiiiiiss 
(r 0,5(1 p- (’) 1)5). 

t.llMl d 5 (ri(VI"lh \\|) i.,va -liwi II I'ii. si'i CMS) 

Hie Iwti , species oT hiilalisli (l ig,. 5p) were Indli 
largely ivsiricled lo 5 |2 ni depth range, hid al 

difTeieiii exposures I he soidherii Inilarisli. / 
i ttiiilhnai iiltitd. WHS most abiindiint at l-l I 2. ;iiid 
die Noarliiiiga hulallsli, T. itoiirlnin^ut, al I I 5 4 

( Table 2) near eniranees lo caxes nr under overhangs. 
Seht'ols were moniispeeiTie. exeepl olT Smooth I.. 
where mixed sehools were present. 

Diseiissiiiii 

//'o/i/ik thxiiinsulioii 

t )iii lec'ognilioii ol ecological gloupS laised mi 
bcliaviodi and liophie categories is an ovei- 
simplilieiMion. lar.st. the die! oT some species cliaiiges 
with si/e (e g. sonic inxenile herbivnres may teed on 
iiinpliipodsl (I loi'M l')s<)); second, some species such as 
silver lievally. /'. i/ai/er, may switch between beiiihn 
and iniil-ivaier Teediiig iKiissell 10X5): and thud, mans 
species to .i small extent n■ullsg,re.s^ (cvdiiig caiegoocs 
Nesei'llieless, the gioups are a iiseTdl eoiieepliial tiid loi 
delinmg the sirtictare of Cisli assemblages ,iml Tor iniiT- 
siie eoiiipai i.sons. Hie eaiegones we use aie hisi.alls 
similar to those used by llurmclin (IhXX) Tor the 
Mediierriincaii, alllumgh Ilsh in dilTereni eidegonc' in 
oui waieis prol'iibly mingle more lhaii m die 
Medik'n-uivan due lo the linmogeni.sing cTfci i oT 
-.Irmigc'i wider nioveiilciil uii siibiidal hahiUits on 
MjLillietn /\iisltaliiiii coasts (SAS. ]iei.s. ob.s.i. 

The so-eiilled ‘oTTshore island cTTect' (t hiial iTii/ 
l‘)XKi IS eharaeierised by a gieaiei ahiindanee ol lish 
.species and individuals eompaied wilh m.iiidaiid 
eoasis. loUil mean tlcu.sitie.s oT tislie.s (-O.siii ) 
which wc hase reisaded. are iieiii' the up)iei limit ol 
those meorded by Hraiiden i7 o/, (l'■)X(p) |ui the 
liisesligaloi (.iroiip ol Islaitd.s in itie- eastern tiieai 
Aiisiinlian Higid (range 0. 1 O.li.m ’). and .similar lo 
those ol Harretl A: Pdgai ( H)'1.5) Im ihe keia firoiip 
1(1 )rass.Stiait (-(1.5 m i and Rtissell ( 1477) lui iioat 
I III iiorihcTii New /ealand (up lo I 2. in ) ( ni the 
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''iiuili-o.isK-rri '\u>tMlUil) nmlnliittJ tunsl I'isli 
ilni-.ilii-s ua- imidi lovAcr. In llir ej.>(cni \'Klun,i 
(I. :ipc IliiNvc lo (liihu I I iiiciin dL'iisiliL’s vSl'ic I) l‘> 
111 (I climinJs Cl III. 2001 ). in ccniial \ uiiina ilu’v 
Miiyod In’iii <1(1.1 (1,14. Ill ' il ilimiikK (V til. JiiiHi. 
1 ilimimls 21102) ami in iiorlliL'm lii.siiiaiii.i Irnni 0 N 
0.2. Ml (BalivU iVn I'.dgiii 100.1; Uinrvll iV VVili.ii\ 
2(11)1). 'llic liintMoim |i.tIcIi lvcl^ of miiiiIi wi'.si 
Wcslcri) .\Ll^tl:llla Itml liiylicr ilemiiiiL-s ul O.K.in 
(limvani 1 0X0), hul in llial '•imiy (Ik‘ lisli niamlv 
slk'liL'ifiJ in ilio piiidi rud's anil Icil in .siiiioLinilini; 
s^.•agl•a.^SL^ <2 \vTi|II. Ok- Si Fraiiiis KIl'.i nink Ingli, in 
k-rins ul Ikh nlmiKlaik-i;. uiili dlkf ridi kni|k'i'a(c 
.\n,Oraia.sian amiuns, 

■N. iuni|iai'ii(ive cx.imiiiiiilun ol iIil' oLulogii -tmpliii- 
gHHips ol lish (.link’s lOsSi ai wirimis >ik's in 
An.siralasiii siigiiL-si.s iIk siiiiae ul' iliis nd iks.s. In 
KussdI’s ( 1 077) sillily in Ni:\s /c-alanil. upi.-n ivalir 
fLv.’ili.T'.. wiili a large siihtiupiial aimpuik'ni. 
Liinipnsi’il 7X"..t anil henllue Iceilcis 1 5''vi r) 
iikliviilnals, whorcas on the I'asm.mian miinilum! 
open waler rL-etlLT.s a'ciagcil only -i2‘'ii ami Ik’nlhie 
I'ecilors 5,S''„ ol' (he lulal (Uaia'O 2s. I ilgar IOO.1i. 
ronvciki’ly in ilie K.ciit (irmip upen suil’t Il’ci1i.Ti 
aiin]iriM.'il line l..irgdy lo ilic high alHinilance 

of haiher pevdi. ( iwoc. Open walei I'eeilei ■. 
lompnseil a high propuOion (07 - 72").) ii' casleni 
Vieioriii ami Wilsons |■|■onlumo^v (\vhkh Ins a lisli 
fauna .siniilai iii iliji ol ihe Rem tii'iinp). b.ii a loi' 
pcupuiliui) (12 IS"„| dseivhciv mill Ims userall 

ilensilies. Ilie Isles of .Si francis. wilh nearly ei|iial 
iiLnimlaikes of open wnier fecileis uml henihii' 
feeders, are rhiis relaiively high in hoih irtiphie 
gruiips, Ii is -jppaieiii dial inueh of the iiiriaiion in 
ahniiilanee lielween loealioiis in .Australasia is due lo 
diU'ereiiees in numbers of open vvaler feedei.s. lalhei 
(hail (0 benthie feeders. Why is this so'.’ 

( llVsIiure islainls aiesnept by ueean einrenmand are 
somelimes reginiis of loeal upivelhng. sii lhal loeal 
island reel's eali eapiure ihe pindiielion of laige 
suiroiiiiding oeeaihe areas (see Okev cl iil 2(111.1). Hi..’ 
i-nh.iiiu-d iinpiiri of e.iihim noi milv siipoorls .m 
ineiVased luiinber ul open iialer leeders, bnl .ils.i 
ineiease.s .seeundary and lettiary pioilueliini in llte 
re.sideni laiina of ivds (Men.ee cl til. 1007). Thus, oiir 
(Irniips I, 2 and 5. repre.se lUing plankluures. 
eaiiiiviires and soli hulionr inmngranis. depend laigely 
on earbon imports from the suitonnding seas nr 
ailjneem soogrrisses and s.indy hottom. wheivashemliic 
feeders (firou)is 3. -t| depend on die I’lodiiiiiiiiy i>l 
loeal reefs, albeit enhaiieed lo .some esieni by uee.inie 
imports (Bray ci uL lOHI). Ihe ofleii steeply sloping 
shuiv.s ofulVshoi-e islands may also I'aeour pkuikliunes 
ns they pnn ide some sJieller elo.se lo shore 
.\ ’.iibsel ol benthie feeders, the herhieores. hu.> 
reeeived more aitenlion (han oilier pinups in 
\iisiralasia. .Imies ik; Andrek ilOuii) leeuided 10- 



44"u ul Hslles as lieibii ores ai fuiii sjies in suiilh 
easlcni .Australia and norlliern Nevi Zealand 
nherens Russell 1 1077) reeurded only a"./ ns 
herbivores, and Bnnvil & Inigar ( 100.1). Barren & 
V\ ileus (2(1(11) ami l ililiurtds (2llH2) and l-.diiiuuils tV 
ii/ (2001), 2001) ''-10",. )ur \helonaii. mnihern 
liisiiianian uml Bass .Stiiiil IslamI siies. and l"u lui 
soiillieni I'nsniuiiia, Our mean value of K"n is 
dleivfoie abuiii nveiaee )oi leiPperale leels. ami 
siiggesls dial herbivorv.s do not coiilnhiile lo (he 
uffshoiv island ell'eei 

.All iiliernaiive. noii-e.Silusi\e explaiiaiioii for die 
aiff-shure island ofl'eer is ih.li lishiilg is mmli mure 
inlense on mainland euasB and lednees Ihe 
nhuiulanee of ITshcs on euast.il ivcl.s. Ai pivsenl 
•Niiyis .Areliipelagii is lighdy Hshed mill an annnal 
lake of .s l of bliic-dimiKeif uriis.Se ( .\. 'saier pers, 
eoinni.). Reerealional (ami lo u small evleni spear) 
llshing isgener.illy eommnn iin mmiilumi eoasis and 
lai'gel.-. reef dwellme earimures and some 
itmnivuros. bni as yet v\e h.u e no d.it.i on abumlaike 
of reef lishes or Ihe inlensrly of reerealiunal risliiiig 
on ad|iieem niaiiil.md epusi.s for evnlualmg this 
aliernaiive (lypoibesis 

S/iccit's Ahnilihiiicc I'lilItTil't 

While many lest;, on smilhern Aiislraliaii fishes 
iseo above I l'ivc qiialli.idv e inturinaiiDn on depth 
and eK|)osuie pivkTenee.s of juveniles ami adiilis. 
diis is die firsi sueh i|nandtaii'e analysis for soiidieiii 
rueky eoasis. In pariiailar onr data on juvenile and 
iiiliill abumtanee.s of die mimeioiis speeies in die 
family I irbriilae snggesl mierohabiial partiiioning 
hetiveeli llieivi, aldiough ke eannol siriellv 
dislineujsh betivcen hahilal prcrcreiiees and 
differeiilial survival of landoinly seliliiig luveiiiles 
l.sce f 'omicll & Jones 1401 ). Juveniles of the bliic- 
diroaled arasse. A, iclriiiis. die blaek-spolled 
wrasse. mot-utaws. and ihe inaon wrasse. O 
Itiiciihiiii'!. eueh oeeupieil ilifleient parts ol die depth 

cNposiire pradienis. The oeeiirrenee ol udiei 
wrasses only ai ur near the samihne may relJeei iheir 
use ul reefs liil sheller ami .id)meal sai'idy ui 
seagrass lud'iuiis fur feeilijig Is0e Howard I'fXP; 
lalgar cl ul l'J‘*4). < >ur liiniled diila un Ihe shallu'v 
habilal of juvctnle blue groper, .J. ,gim/i/i;. .siippons 
liar Ollier survey' limlmgs I'unpiiblislied dala) lhal ibis 
speeies reeriiils mui very shallmv (- 2 iri depili) 
rueky liabiiai on slielieied eousis. not sampleil in ihis 
siudy. .Si^c-tiei|m-my and abiiiidame data (I'ig. .i;i-e, 
I ig.s 4e. 3) liii Ihe blue-ljtri'uied wrasse and (he blue 
groper, and ebangin.e ses r,i(ius for die forinei 
species, .suggest dial their juveniles ivernh niin 
shallow, mainly shekei’ciJ. inaero-algal Imhilais. and 
vviih inereusing si/e niigraie lo iidjaecnl dee|ici 
walei. Uiffcivnlial iiivenile and .mtnll liabiiais air 
well known liir many Ushes ftiillamlerM’/ (if 2iii).'(). 
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I- N|ikin;ilums nf spcL’ics' ubiiiukiiico ptilicnih on 
ilcptli oiitl cvposurc gniclienls I'or ollinr spccio me 
Npeciikiiivc iillluniyli M'lnc priiieiples ;irc known. As 
noted hy Koss when lishes ctt-eMsi in iin 

iiiviu I'uod uml llicn linhilal uiv the tesiuiiccs most 
eolunionly pnrlilmned helween ilicin. Iluis, llie 
tlillerenliiil oeeurrenec ol' rnnetioiitilly rckiled 
s|iOcies. .sneli ns leiillierjnekels and luikiliHlies 
luspevlivu-ly. a( parliciiltir depilis nnd expusiires nniy 
he line to luibinii piniiiinninp lictween spcvies. ns we 
h;i\e Miygeslei.1 lor some wi'iisses. t'Inin.uos in 
.ilnindiinee ol' species willi deplli oi e.\posuie miiy 
lerie’et ehnnt!es in nbnmkinee presence of its 
pielcned lood. e.g. lire herring enlc ijikI iIs prelerred 
did. f-A'khiihi, (see Andrew & lones IddO; .lone.s 
eliiinnes in linhiiiil e.g. maepie pereli (see 
Conne'll 2(.l02; Ciirley rr nl 2(i02). or in lopogniplne 
eoinplevily e g, llte senlylin. whieli is dcpendelil on 
file presenee ol' shcher holes (.see N'oniuin <k; .lones 
I ineoln .Smiili<Sr .lones I‘l‘l5). 

Ovcrnll- ns shown by our s)iecuhiiions. 
uiideisiiiiuhne ol I he ecology of most lempeniie rod 
lishes is siill primilise. Jind nnieh leseareh needs Ui 



he done M' mnrino snneuinries nre to be opiimnlly 
ideniiHed niid sited within :i inniniged nuinne 
oeosysloip. 
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Keseiireh iind l)e\elopnieni Inslihile and Aiisliahan 
dieograpliie Sotioly. We thank Rob I ewis for 
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Masillon Is I speeuill) we lhank Neil Chigwiddeii. 
ihc inasierul A‘k Vecrin. I'm’ his pnnclilimis tirienijon 
lo divers; Uriim Itavies and Kick .lames I'or 
skippding suppoil bunts I’oi ilieois. .rnd i|io eivve irf 
A’jeivvn liir Iheir imslinlnii; help and gooil-hiiiiioin. 
M. l-dmnnds. H, ('jillamlors and (i I rdgar niailo 
valuable eriiieal eoniinenis on the ntiiiitKtnpi. 



keferenccs 



.Asniow. N. (od.) (l'i')V) I irder .Soiiilrern Seas; lira 
heohigv ok .Ausinitia's Rocky Shoics" (i d'l'ci'sily ol 
NSW Press. .Sytinev ). 

A liiMs < i. P (1‘Wll) Piileh hii iiialinti hy 
herbivorous lisir in a icinncraic Aiisirali:.in kelp I'orcsi 
( tOf (</oo//r Ns. 5 ^-(iS, 

IImoiiii. N. S. (I'W.S) Slu'il- and long-leiin mosemem 
(i.iUeins ol MV knirperaie reet' lishes il amilies 1 .ibndae 
anil \loriac:mihuliie). \/.»i /■ics/ni Rm 4(i S.s.t-Xfid 

A; in Mos, C. (2hll2) l■\alllinln!J iiiuleisi.ilei 
wsHiil eeo.siis tscbnirines lor ihe .isscssinenl ol 
pri]stjkiluiii siiiieUiie iiiul hlodivei'sil v 111 leiiiper.-ile 
L'oasliil itiarme nioicded aasis hisin.iniiiit .NnU.'ir illlliie 
anil I ishcries Insliliile. leelnnent Repoil Senes No II 
114 p. 

iSi I noAK. I i- .1. tino_t) A sui'ev ol' poleiilial 
iniiiine reseive localioiis in Bnss Snail, hisirrmiiiiii Depi 
Prini.nry Indnslis and l islieiies Repml lo Ansiralinii 
N.ilioiial Parks and Wildlire Sen lee, 42 p, 

A: Wilt ov S, (20IIII Uiologic;il siirseys and 
liiihilnt inappiiie oP proposed iluirilie proieck'd .ireils oil 
the 'hisiTiniiino norih and norlli-easleni coasis. I a.Miiaoi.nli 
Ai|uaciiUiirc ainl I'ishcries Inslitme leelmienl Repoii 
Series No. (s ?2 p. 

, Sasoi USDS. J. t„ Law I, I II. M.. IIai.ii r. V. A 
JnitOAS. A (2001 ) Vliippingol inshore niirrine h.ihiniis in 
soiiih-easietn I'nsiiianin I'm marine pmleeleil area 
pkiiinliie and marine nianaucMienl lasm;nnaii 
.Aiinaenlmre ami l■'isllel'ie;; liisliinie 'leehnical Kcporl 
I4p. 

Uli.lMil s._ K L.. I 1 ) 1 . AH, (i, .1, A Sill nil Id), S. A. (loxo) 
Red |)sh popiilaliuns ol llie lioesliuiiloi group, Siiulli 
.\n.siriilia; a coiirparison of hvo een-ais niellioits. Ihtih- 
I! Siif .V. .Iiisi. MO, (i0-7(i. 



Ilii.vv. R N.. Mil 1 1 u, A. t A (il I SI V. ti. tl ( lO.SI ) I he 
lisli eonikrlion a iropine link helween plaokiniin .nnl 
ii'cky red'coinmiiiiiiies'.’ (emv 214. 2n4-2(i.s. 

( no 11 .1 II Aviim,. A ,M A Si mil. 1). I< (lONN) 
K'nipond and spatial vaii.'ilion m .m isl.'iml lish hinna ./ 
I.xp. \Uu\ /.Ml/. 121. 01-11 1. 

( iissill, S. I) (20112) ( (leels o( a predalor and pic) on a 
roragiiig red' lish; iinpliealioiis I'or undeisl.iiKliiig 
densiiy-’dependem gvowdt. ./ /•o/r Hiul. (ill. I551-ir><d, 
A los.l s. ( i. P (1001 I The inllnenee ol llalnliil 
I’oniplevilv on posia’i'niilmeiil pmeesses nr ii lenipei.'ile 
red tisli popiilmioii ./ I \jt Mni: Jiinl. h, n/ I5I 271- 
204 

t oMivi It. W- .1, ( lokil) ■■I’raciical Nonparamdi ic Stalisiics" 
2nd I J (.lohn \\ ilcy. New \ork). 

( 1 111 IV II. (i.. Kisiisiijim. M J A (in lANiiins, II M 
(2002) Sp.'ilial and liahilal rclaied panems of icinpciale 
led lish .rsseinhkiges: iinpiieaiions i'or (he ilei.ien ol' 
in.irme iiruleclal arens, Mtti /•ao/nc /Am. s.A. il07- 
1210. 

l|ioAK,(i. I ( 1 007) “Ansliiih.iii Vl.'ii me I ile the PUiils and 
Annuals oC Tcoipcraic Walcrs" (Reed Hooks. 
Mdhoiifiie). 

. I vsi, P. R. A W i.iis. M W (I0S2) ‘-( oasial 
I islies ol liisinanin jiul Hiiss Sliail'' I't'ai A !■ iddle Pivss, 

I loluii). 

, SilAW. (' , WsisnS, (i K A IlsVISInSli. I,. S. 
(|o'M| r omparisons ol' sps’cies neliness, si/t;-slnielno- 
and piudikMion orhemhos in vegeUiled nnd niivegelaied 
liahn.ns in Western Port, Victoria, ./, I.\p. M,ir. Iliol. 
/■nil 1 7(>, 201-226. 




Kl I I' I'M II s (i| SI i r<AK( Is ISLI S 



I'll*, II MIS. N'l. (JllO,''l Slliu’js uT S|||-.|ii|,|| IVU-I lllTil illlll 

lhim;i |ip s t-'.'i hi I'cnis. I . V\ mill llimpli I) (I iK| 
llij;li ivsiiliiiinii miiriiii: luiltiiiii mui'i'iiip ii) ili'.' 
I'iiiilMMiiia I'ojsl ( V k litt’lM 1 . liklikliii^ tlk' I'mmi'uiip 
Vliintk' iiikl Ci'[is|,il I’iirK" (IVii'ks Hium ;iiiiI I imii,i 
Divisiiiii. I>i.-|ii Siiiimil Ki.’Miiiri'L's .mil I'm ironniL'iii. 

I :isi NK'lhmirns'i 

. kiiiiii. k. vV I'lnss. I, Olllllll Miinik' 
liiuL'uiiur.iphy III Ilk- coiiir.il Vii turi.i .iml I liiulcr-. 
Hhmv>;ii>iis II pa'liimiiitiv iiiniKsis ul k'cl' Inin iiiiil 
riiiiii.i, ('ll. (i hi Korn;.. I.. \k. .mil lloiiyli. I >. (Ills) 
I'lil iriiliMn.'iiUil liiii'niiM i III Vii'lnriirs Mmiili' 
I’ciKv.sls'iiis Sliiyi.' .■'" Vnl. 2. il’iiiiss Mniii mill I mill. i 
Dii'isiini. IX'pl N.iliii'.il kosiiiirs'L'-. mill I ns ii'immon( 

I II -.l Vk'lbiiiiilii.'). 

. Kiiiiii K. iV llM', S. (2K01 I |(iii|ii).:ii';i( 

.issi'ssHH.'iil III prnpns.ils I'nr itiiiriiii' pi'iilni. leil m•'.■;ls in llu 
Issnliilil Shoir lmiiri'i;iiiii ki'pnil in llm Miiiliiiii' 

I isliomion's (. (>iipi;r;i(i\ij. \iislruliaii Mnrino l .ciilii^is 
kv'i'ii’i I Nil I -'^I'- 
ll Kills. ( i. |■’lll^) 1' iii.'iiiiiKi'i ’1107 v,'s|h'ililiiiii III llir IsIrs iil 

Si I rimsis. SiMiil) AilsliMli.i: lln.' ik’ii|i "S iiml 

pflirliL'iiiisIrs III Ills' urjilili'iils hiilI ShIliiiii.s iiT .Si 
I null' IS I fruii'. R. km S. Iiisl 127. a 7- loo. 

( III I ^NIII I'.s. H (1007) IMIlsi'lis III .iliiiiiil.illis .mil SI/.- 
sli iii'liiiv' 10 Ihs bins nnipsr. hhiii-iiithi^ i/mW/i. (I’issss 
1 iibriiliiil: isidiiKi ol links hilsuin iMiiui'iis iiml 
I'll. isliil rsits. / I/I Rml l•i''h 4‘.(. |S(-I7'. 

. .\iii I K V\ Hkiisss. I .V.. I 1 .01 1 "SO I-,. I ) U 
\ Soiioiiv.. I', k, (200k) l.siiliniL' I'nl loi iillOsiis 
lii'lisivii jiissiiils mill Miliill liiiliiUiLs till iiiiiblls III. inns 
liiuiu nil inipnrluiit miiip'iiii.ml ol iiiirsii u.-s. \hir, l', n! 
I'liiy .Ssi- 247. .■’bl-Jo.s. 

(iiiMiiN. VI I - ( il ii\ I If. .1- M- iN K.I 1 1 1 li. k II (I004i 
Ills rislis's olWusinilur.s Siniib ( ousl" ( I hi I niiiiu uiul 
Moni III Siiiilli '\iisbiiliu HMiiilbiiiil.. (. iitnoiiOss 
Vlilillilil. 

IliiniMis. I <1 (lOSX) Smiiioiv it v.inublliii ili 
I ‘irlilyiilmiiis il'iitis /nos nislisii'is piiitiiis in 
Miiluiininic ll’itii N.ilion;il ill I’m 1 •Crus, ioiniil. 
/'V/ V/ Mill UK /iii/ni;i S. 2(i.i-2S4 
I |i Ills. M l I I I'/S'J) Huilniy III' iiliinni bubn iiimis bslii' 
I'll i'.///m!/ Mill Ihi'/. hill R, \ 27. Ni7-272. 

Iliiuuiii. k KlIOSO) fill sbuiliiii ol II iiitiisliiirs lisli 
loimminiiy ol' Wisimi '\iisinili;i. iHil piiilnos mill ilii 
lubil.it roll- ol' liniisliiiii rill', hiiv. Hiul. /'o7/,a 24. oC 
104 

I Ion HISS. H. iV Sii \issiii'-,. R. (1000) ’Siti I'lsliis ol’ 
Siiinliiin .■Viisinilkr’ 2iiil I il l(iiir_\ .Mini. Suliiiy) 

.ll SM’-.s. 1 1 I’. |V Will .\il I S \l I ( lOOS) I 111 inlliisiisi 111 
lubiiiii siriiiluri on ni.irshori li.sli .isMiobltiiis In ,i 
sniiilu-rii Aiisiniliuii iinbtis iiisiil iiiin|iiii isiii) lO sbiillmi 
ss.ijjniss. iTsl-iily.'il mill iinisisimsil s.iinl liiibiiiils. isiOi 
loiph.-isis on illlll inipiii1;inss In rsirnOniiiil ./. /..i/ 
W,//. Hill/ /■■(', i/. 221. 147-1 k; 

.llinin. N. (i. I lOfiS) ''(Ipliiul I )ii:inn>iriipli\ " il Issiiit 
.■\msiii'ilmiil. 

Iiiiissi)\. I- I - ( Ibksiii Spiiirlisliint! lonipniiions in Soiiili 
■^lls(mlill ( lOS.I N4) I Sliors iiiiii I'otii minis. /'('// Ws' 
l‘ii/i. [>i ji. l-'i\k fS. .lu.'iii. No. 12. 17 p. 

(lOiiyb) Spimrishini ciiinpiiillmis in ..Sniilli 
.\nslnili;i ( 1 OM S4 I 1 1. Aiisli.ilimi sk iiiiliviny siiiiisnlinn. 
/hut. No. 14, l.s p. 

•liiMis. ti. I‘. IIOSS) I lolopy of roiky ricI lish ol nonh- 
in',liin Ni« A'.iliind. ii iviiiu, \./ ./ :\/tit: /'/o/ni- A's' 
22, 44S-.I02 

1 loOO) IlirbiroKilis llsliis. hi N. Alkiriu (I il.) 
"I iiiiiir Sonllvm Si-iv ihi I lolopy ol'.-XusIralii.'s Koiks 
Slini'i.s'* pp 204 -20K (I liiMisity ol NSW ku-ss. 
Ssilnss ). 



iN Asniii k. N. I . 1 1000) lliilmory uiul pulili 
tlyiiiiiiiiis on roiks mis in iinipir.'iii AiisiriiLisi.i: ilii 
mil-, ol lisli mill sill nrihios lusi I h tihici' 1-^- 
?20 

Kl ilIN k II (lO.V^) /\ii /niniilnliO lisl ol lislii."-. ol llii 
Imisliii.iior (iiiHip, Smith ,\n.-iir;iliu. lish. Wo.v 1'i.ip. 
/ b'/l I i'lil f.V lll\ll No ^ I |l 

I 2000) ■■ I III (.'iiniplili Dims' mill l isliiriiiiii s 
1 iiiiils ID t (Usliil I isbis ol' Soulli-iasiini \iisiriili;r 
Ki.ii'i Mini. Suliiii I 

1 IVIll', Sllllll. M P. .IllMS. (l I’ (|00S| I ishls III 
slullou loiisi.il hiihnais hi L mlirttootl, I, A 
( lupniiin. M 1 1. ililsi iKisiiil Miirini I loliiny n| 
limpimli ..’Uislraliij" pp. j40.2>.’ (I'loviisiiy ol' NSW 
I'riss Sydiiiy) 

\'ll Vnl . U’ A , D II I S It \ . W III 1 1 I K, I' -y DaIiiOi'II 
I .. S.\Mii|(o I . A Slid i.. I'.T. (1007) Itiiiilni pila.iic 
bilks mill roil.y iniiiinlal iimiiiiuiioiis boiioiii-iip 
ll'I'llls Ol lop doMiUiMillol’.' /')'S Will luhl '^ 1 1 CA I 
04 1 4S III lists. 

NiilfSi'iN M I) .V .liiS'lS. <1, I* Il0)i4l I }sti'oinnmil.s ol 
iluilois si/i in ihi iit'iiiaiinlrHl ml lish, l'iiriii,i 
I /I liiriiii' (K l iihiiiiii 61 : (iO-(iO, 

Oi.n I A HVM-.S. S Hiik'j IhsiwuMi k II 
I .\l\iil'IS\, VI.. I On VII. ti. .1.. I sirio/A. 1.. r''0(iN.\. .1. 
\l-. tivi'sH, I I .kiik, ti. N Sai i/\n ,S Sol I'll) mi 
S. A.. li'I'.M ( iK \'/o S, \ A W \i I I VI, I’ (200M \ l|o|’lnr 
inmtil III .1 ( i.il.ip.iiiis .Miboil.il I'otk) rill loi iv.ilii.ilinj; 
lishil IIS mill LOiisii V III II ’ll si I. Mil IIS. hi III Miiilrlhlif, I III 
priss), 

K/iinvai's, A, I vMV l‘. Mu'ivn, 0 A Konl'ii' i. I' 

( l'IO(i) ••Soiilh 'Xi.islnilia's I iltsliois b.lmiils" Ansliabmi 
< loviriiniini rnhli.shiii)! Sirs in. ( aiibirra. 

. \|i lof vv-.liiM s, S Sill nil no. S. A AWmi 
K. M. |200.4) I'hi I nioimlii'20(i2 i.spitliOoo lo ihi Islis 
o( Si I imiiis, Soiilli Ansli'ahii' I orni.ilion ol'lhi islinuls. 
iiilioihiiloi V nmiiili'i mii.l inmnii loiisirvalion 
ivimniiiiiulalions liviu. I< Sii: . v tuu. 127. (iO-74. 
kiiss. s I (|o,s(ii kisoniii pmoooiiinu in lish 
tlssinihliij;is. a ivviivv ol I'tiKI simlils (.'ii/K-ia 452- .^SX 
kissiii. It, 1. i|o77i I'opiil.mon .Mill staiulioi iiop 
islimnlis lor roiks ml |is|iis III noilli-iasliiii Niiv 

/i.ilmiil. ,V/. Mw: r'lVilm A'l'.s ll.2.4-.4(., 

(|o>i,,) Mil looil mill lulling! h.ihits ol imikv 
rsil' lish III niiilh-iasiiiii Now /mlmul V/ ./ \liw 
/'/•m/bi. AVv 17. 12 M 15. 

Sill I'llI HO. S ,\ A Cl vifiisii'.,. I‘- S- (20011 Dm. liiiliinj 
hihav lour, tiiliviiy uiul pivikilion ol ihi iioipiiaii blue- 
ihlo.iliil VMilssi, Knliiliilu-il'i UII'iLli\. Mill ll\\hl\. Ih s, 
S2. Ill -422 

A \ViiviH(S(iv. II, li, S. ilo7(i) rill .siil'iiilal 
uluiil mill siiipliiss iioloiy III Si I niOlls Iskiiul. Siuilli 
■\iislr.iliu. hiiiis. II S//I-. \ .liuL lull. 177-101 
SmIIII, I) I VlnSIniiVII n'l. I. SlV' VI, I M VH -V'J , KL 0 
Kl'.l sil-niil I II. K , SMIIII. K.. A lluOnl , k (200.4) I In- 
I'ishinis bioliuyv ol blnilhro:il ur.issi ( Vo/oA/A/ //,v 
u'lniiisl ill Viiioriuii wains, I (mil Kiimil |o I kl)i 
I'rojiil Nil 07-I2K. Dipl I’riinui'v huiuslriis. Viilorij. 

SO p 

I'l KNi.it. D. .1. A (■. iii siiiKi,. /\ t . (200.4) 1-1110(10111 2o(l2 
i.vpoiloion to ihi Islis ol' St I ('.mils. South Anslrali.i: 
siriiitnii anil pioiliiiliv il v of siililiihil nijlioalial 
loiomtnuois, Trillin. II ,'siii . A. I/O-/ 127. I5.4.|6b 
I'l KM K. M. I . A Nuum.vn. M, D. I |00S) l ishis ol Wilsons 
l’|■olllolll^lry ailil Curnir Inlet. Viiiori.i; loiitposilion aiul 
liiiiuiiiiiiipliii iilliiiiliis. Mi'iii. \lii\i‘inii I il I .^7. 14.4-IAs 
W'l All list 1 V. 1 1 H S, A It VI 111 II K. k N 1 701)1) I nnHinlir 
2002 ivpiihlioo to ihi I'lis ol' St rraiiiis. Sotiih 
.\ii:.inili.i: binlliii .il-j'Ji /i.i/A A' .S'm .umi l27. 1 D- 
IM 




